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Many ways to increase the quality and quantity of chili pepper plant, one of them is by doing 
cultivation techniques improving. The Utilization of organic fertilizer such as compost and manure 
fertilizer, they can ameliorate soil texture as well as supply macro and micronutrients needed by the 
chili pepper. The research aimed to study the effect of organic and inorganic combination usage to 
plant growth and yield of chili peppers. This research arranged in randomized block design in 
triplicate with six treatment. Factors studied were fertilizers and varieties. There was three fertilizer 
tested treatment, urea 75 kg/ha + SP36 75 kg/ha + KCl 75 kg/ha (P0), compost+ urea 75 kg/ha + SP36 
75 kg/ha + KCl 75 kg/ha (P1) and manure+ urea 75 kg/ha + SP36 75 kg/ha + KCl 75 kg/ha (P2). Two 
chili peppers varieties used in this research were Lado F1 (V1), and PM999 F1 (V2). Variables 
observed were plant height, stem diameter, total number of fruit, fruit weight, plant wet and dry 
weight. The results showed that addition of compost gave the highest growth and yield, followed by 
manure and control treatments. Lado F1 variety provides higher yields than PM999 F1 variety. The 
best treatment in this study was combination treatment of Lado F1 variety fertilized with urea 75 
kg/ha + SP36 75 kg/ha + KCl 75 kg/ha with addition of 1.35 kg compost per planting hole with the 
result obtained at 253.35 g of fruit per plant. 
 




Chili pepper (Capsicum annuum L.) is horticulture commodities with high economic 
value. It contains protein, fats, carbohydrates, calcium, vitamin A, B1 and C [1, 2]. 
Moreover, chili pepper contains capsaicin, capsicum, and bioflavonoids [2]. Chili pepper 
national scale consumption in 2006-2014 fluctuated but tended to increase. The 
increase in chili pepper consumption is 14% per year [3]. Chili peppers national demand 
is predicted around 720.000-840.000 tons/year [4]. Therefore, the production of chili 
pepper required to provide and to meet the demand of community and industry.  
Various ways were done to increase chili pepper growth and productivity. 
Cultivation technique by utilization organic and inorganic fertilizer combination is one 
of them. Organic fertilizer derived from wasting plant and animal, usually in solid or fluid 
form. Organic fertilizer can be manure or compost. Manure produced from livestock 
manure and compost produced from plants residues called humus which contains useful 
organic compound for plant.  An  organic  fertilizer  such  as  compost  utilization  giving 
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effect to plant height, flowering age and harvesting age of chili pepper [4]. Also, organic 
fertilizer can recover the damaged field by improving soil physic and chemical quality, 
improve biological activities in the soil and increase the capacity of water storage.  
Inorganic fertilizer is product chemical made from nitrogen (N), phosphate (P), and 
kalium (K) ingredient. The benefits of chemical fertilizer usage are measurable volume 
of application, precise composition of the content, and available in sufficient quantity 
[5, 6]. Application of organic and inorganic fertilizer to increase the productivity of 
horticulture commodities was applied on sweet corn [7], shallot [8], tomato [9], carrot 
[10] and potato [12]. 
Referred to these studies can be concluded that dosage of organic and inorganic 
fertilizer combination will be different for specific commodities, besides the field soil 
condition will affect the growth and productivity. This research conducted to study the 
effect of organic and inorganic combination usage to plant growth and yield of two 
varieties of chili peppers. The best fertilizer combination is expected to be useful 
information to optimize the chili pepper production. 
 
2. Methods 
This research was conducted at Germplasm garden Research Center Biotechnology 
LIPI. The research carried out in February until June 2017 and arranged in randomized 
block design with two factors (variety and fertilizer). Two chili pepper varieties used in 
this research were Lado F1 (V1), and PM999 F1 (V2). Those two varieties often used by 
farmer because of high yield production. There was three fertilizer tested treatment, 
without organic fertilizer (P0), added compost (P1) and added manure (P2). Thus there 
were six treatments which repeated three times, so there were 18 experimental units. 
All experimental units are fertilised with fertilizer base that consist of urea 75 kg/ha+ 
SP36 75 kg/ha+ KCl 75 kg/ha. Inorganic fertilizer applied was lower than standard 
operational procedure (SOP) fertilization for chili pepper. The dosage of compost and 
manure treatment was 1.35 kg per planting hole (based on convertion of moisture 
compost and manure). 
Chili pepper seedling prepares by planting the seed in container tray. After the 
seedlings have four leaves, it transplanted in 1x3 m beds with spacing 30x40 cm. 
Inorganic fertilizer applied three times at ages 21 days after planting (DAP), 42 DAP and 
63 DAP. The plant maintenance is done by watering and mounting. The weed cleaning 
manually and pest control carried out during an attack.  
Five plants per bed observed in this research. Observation of plant growth was done 
on plant height at 30 DAP, 45 DAP, 60 DAP, 75 DAP, and 90 DAP and stem diameter 
observed at 30 DAP, 60 DAP, and 90 DAP. The yield observation such as the fruit 
numbers and weight conducted gradually. The observation of wet and dry plant weight 
carried out at the end of harvesting. The data collected from plant growth and yield 
observation analyzed using software program SAS 9.1.3 portable. 
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3. Result and Discussion 
Analysis of plant height showed that the rate of plant height increased at each 
observation time. Table 1 showed that fertilizer combination between compost and 
inorganic on Lado F1 has the highest plant height rate. The lowest result showed on 
inorganic fertilizer application to Lado F1. The plant height average for all treatment at 
90 DAP ranged from 38.81-81.36 cm. The results of three times stem diameter 
observation (Table 2) showed that the stem diameter significantly increased on each 
treatment. It showed at 30 DAP, 40 DAP, and 90 DAP that the treatment combination of 
compost and inorganic fertilizer gave the highest result compared with other treatment. 
Average of stem diameter at 30 DAP, 60 DAP, and 90 DAP respectively ranged between 
1.60-4.61 mm, 2.48-7.53 mm, and 3.25-9.35 mm. 
Chili pepper productivity influenced by many factors such as different fertilizer 
combination (organic and inorganic), dosage, chili pepper variety, and cropping 
environment condition, including soil fertility level and crop pest and diseases [1, 13, 
14]. Organic fertilizer is very beneficial for increasing agricultural production. Addition 
of organic fertilizer such as compost and manure can increase plant production. Emir et 
al., (2017) reported that plant height and stem diameter of chili pepper increased in 
each week of observation. The best plant height obtained from the added of compost 
tea 10 ton/ha + Phonska 1 ton/ha [13]. Compost is solid organic fertilizer that releases 
nutrient slowly and continuously for some time, so that nutrient loss due to leaching is 
less. Compost is the sources of macronutrient N, P, K, Ca, Mg, and S with essential 
micronutrient for plant development [1]. 
 
Table 1. Effect of organic fertilizer and variety on chili pepper plant height 
Treatment 
Plant height (cm) 
30 DAP 45 DAP 60 DAP 75 DAP 90 DAP 
P1V1 37.38 a 64.83 a 70.67 a 75.41 a 81.36 a 
P1V2 35.15 a 60.42 a 66.67 ab 70.44 a 73.43 a 
P2V1 26.22 b 43.42 b 53.00 bc 55.28 b 56.66 b 
P2V2 19.93 c 37.25 bc 44.42 cd 47.88 bc 53.19 b 
P0V1 16.98 c 27.75 c 32.58 d 36.01 c 38.10 c 
P0V2 17.64 c 30.33 c 36.33 d 37.61 c 38.81 c 
CV (%) 8.00 13.13 15.24 13.99 11.63 
DMRT (5%) 57.43 * 21.56 * 12.43 * 14.42 * 21.42 * 
The number followed by different letter at the same column showed differences in DMRT test at 5% error 
level. Note: DAP=Day After Planting; V1: Lado F1; V2: PM999 F1; P0: Urea (75 kg/ha + SP36 (75 kg/ha) + 
KCl (75 kg/ha); P1: Compost + Urea (75 kg/ha + SP36 (75 kg/ha) + KCl (75 kg/ha); P2: Manure + Urea (75 
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Table 2. Effect of organic fertilizer and variety on chili pepper stem diameter  
Treatment 
Stem diameter (mm) 
30 DAP 60 DAP 90 DAP 
P1V1 4.61 a 7.53 a 9.35 a 
P1V2 4.25 a 6.24 b 7.51 b 
P2V1 2.50 b 4.26 c 4.90 c 
P2V2 2.37 b 3.53 cd 4.72 cd 
P0V1 1.60 c 2.48 d 3.25 d 
P0V2 1.82 c 2.97 d 3.44 cd 
CV (%) 7.41 13.08 14.74 
DMRT (5%) 107.30* 33.94* 26.26* 
The number followed by different letter at the same column showed differences in DMRT test at 5% error 
level. Note: DAP=Day After Planting; V1: Lado F1; V2: PM999 F1; P0: Urea (75 kg/ha + SP36 (75 kg/ha) + 
KCl (75 kg/ha); P1: Compost + Urea (75 kg/ha + SP36 (75 kg/ha) + KCl (75 kg/ha); P2: Manure + Urea (75 
kg/ha + SP36 (75 kg/ha) + KCl (75 kg/ha) 
 
Table 3 showed the highest total number of fruit showed on fertilizer combination 
(compost and manure) on Lado F1 variety (109.50 fruit), and inorganic fertilizer 
treatment on PM 999 F1 variety (5.17 fruit) gave the lowest result. The same result also 
happened on fruit weight, ranged between 8.70 g – 253.35 g. The weight of plant wet 
and dry weight recorded as 4.63 g – 100.08 g and 1.52 g – 31. 05 g respectively. Analysis 
of three types of fertilizers treatment showed apparently, different on total number of 
fruit, fruit weight, plant wet and dry weight. The highest result for each observation 
parameter of yield recorded as follows, total number of fruit was 82.58, with fruit weight 
was 177.38 g and the weight of wet and dry plant was 75.22 g, and 23.75 g respectively. 
This results obtained from compost with inorganic fertilizer treatment. While for variety 
treatment, Lado F1 showed the highest result on all observation parameter on yield such 
as total number of fruit (44.33), fruit weight (102.87 g), weight of plant wet (42.78 g) 
and dry (13.07 g) (Table 4).  
The combination of fertilizer application and variety significantly affect yield 
production. It showed on total number of fruit, wet and dry weight of chili pepper. The 
addition of composts in media gave the highest value in both chili peppers varieties. The 
addition of manures also gave higher value than control treatments. The yield of Lado 
F1 variety was higher than PM 999 F1 variety. The treatment factor kinds of organic 
fertilizer were significantly different on total number of fruit, fruit weight, wet and dry 
plant weight. The best yield was given with addition of compost treatment. The addition 
of manure gave higher yield than control treatment. The variety was significantly 
different on total number of fruit, fruit weight, wet and dry plant weight. The yield of 
Lado F1 variety was higher than PM999 F1 variety. 
 Observation of yield character which covers total number and weight of fruits 
influenced by nutrient availability in the planting medium. Nutrient consumed by the 
plant is used in metabolic activities stored as fruit and seed. One affecting factor to chili 
pepper productivity is the use of organic and inorganic fertilizer. Moreover, organic 
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fertilizer can enhance soil fertility and crop productivity due to the soil biodiversity 
improvement, and make an ecosystem more resilient to stress. In recent years, the 
demands for organic products such as organic rice, fruits, and vegetables increased 
rapidly. Nurlenawati et al., (2010) report that application of phosphate with bokashi and 
manure fertilizer significantly different on chili pepper fruit weight [15]. Silvia et al., 
(2016) reported that the best number of chili pepper obtained from treatment 
combination 100%-75% NPK with 10 ton/ha additional bokashi resulted in fruit number 
17.9-19.1 fruits per plant. Plant dry weight showed vegetative plant rate, where with 
additional N which is the forming component of biomass, will increase along with the 
increase of NPK usage [16]. Alviana (2009) reported that the dry weight of plant with 
fertilizer treatment up to the highest dosage (453 kg N/ha, 207 kg P2O5/ha, and 360 kg 
K2O/ha) is increase the chili pepper plant dry weight linearly [17].  
Sustainable agriculture is resources management to support human needs while 
maintaining and improving environment and natural resources quality [18]. The 
sustainable agriculture system without reducing the plant productivity obtained by 
reducing inorganic fertilizer application. Combination of organic and inorganic fertilizer 
expected able to reduce the use of single inorganic fertilizer in chili pepper planting. 
Suwandi et al. (2015) in his research about organic, inorganic and biological fertilizer 
management in shallots reported that reducing inorganic fertilizer dosage 50% 
recommendation with increasing organic fertilizer will not affect to plant growth and 
shallot yields in alluvial soils [9]. This indicates that chemical fertilizer alone could not 
provide adequate and balanced nutrition for yield potential of the tested crops. Hossain 
et al., (2015) showed that value of soil organic matter (SOM), total N, available P and 
available Zn improved in treatments that included Organic matter M, but the increment 
was more significant in the combination of chemical fertilizer with higher rates of both 
OMs in the wheat-rice cropping [19]. 
 
Table 3. Effect of organic fertilizer and variety on total number of fruit, fruit weight, plant 
wet and dry weight. 
Treatment 
Observation parameter 
Total number of 
fruit 
Fruit weight  
(g) 




P1V1 109.50 a 253.35 a 100.08 a 31.05 a 
P1V2 55.67 b 101.42 b 50.35 b 16.45 b 
P2V1 16.83 cd 39.88 c 22.08 c 6.10 c 
P2V2 18.33 c 40.97 c 22.70 c 6.77 c 
P0V1 6.67 d 15.37 c 6.18 d 2.05 d 
P0V2 5.17 d 8.70 c 4.63 d 1.52 d 
CV (%) 17.89 22.24 16.00 16.12 
DMRT (5%) 36.51* 38.39* 40.23* 36.65* 
The number followed by different letter at the same column showed differences in DMRT test at 5% error 
level.Note: V1: Lado F1; V2: PM999 F1; P0: Urea (75 kg/ha + SP36 (75 kg/ha) + KCl (75 kg/ha); P1: Compost 
+ Urea (75 kg/ha + SP36 (75 kg/ha) + KCl (75 kg/ha); P2: Manure + Urea (75 kg/ha + SP36 (75 kg/ha) + KCl 
(75 kg/ha) 
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Total number of 
fruit 






P1 82.58 a 177.38 a 75.22 a 23.75 a 
P2 17.83 b 40.43 b 22.39 b 6.43 b 
P0 5.92 c 12.03 c 5.41 c 1.78 c 
DMRT (5%) 254.11* 161.58* 263.22* 272.64* 
V1 44.33 a 102.87 a 42.78 a 13.07 a 
V2 26.56 b 50.36 b 25.90 b 8.24 b 
DMRT (5%) 35.39* 42.74* 42.49* 35.48* 
The number followed by different letter at the same column showed differences in DMRT test at 5% error 
level. Note: V1: Lado F1; V2: PM999 F1; P0: Urea (75 kg/ha + SP36 (75 kg/ha) + KCl (75 kg/ha); P1: Compost 




Combination of fertilizer variety treatments significantly affects chili pepper on 
growth and yield. Both chili pepper varieties grow and produce fruit in all treatments. 
Organic fertilizer addition on the inorganic fertilizer base increase plant growth and 
yield. The addition of compost gave the highest growth and yield, followed by manure 
and control treatments. Lado F1 variety provides higher yields than PM999 F1 variety. 
The best treatment in this study was combination treatment of Lado F1 variety fertilized 
with urea 75 kg/ha + SP36 75 kg/ha + KCl 75 kg/ha with addition of 1.35 kg compost per 
planting hole with the result obtained at 253.35 g of fruit per plant. 
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